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THREE JOBS...ONE IRON 


Versatility in cast iron — especially when economi- 
cally obtained...is a valuable asset for both the 
foundry and the user. ; 

Consider, for example, the experience of a manu- 
facturer of Diesel engines — and the economies ef- 
fected by using one base iron to meet three distinct 
sets of requirements. One set calls for ability to resist 
wear and hold pressure at operating temperatures, 
the second for toughness and pressure resistance at 
the same temperatures, and the third for the wear re- 
sistance and toughness essential for timing gears and 
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similar parts. Good machinability is, of course, a 
prime requisite in all three cases. 

All these varied requirements are being met by 
using the same Chromium-Molybdenum (0.60—0.70% 
Mo.) base iron: only slight changes in the analysis are 
necessary. The practical and economical advantages 
to the foundry are obvious. And the user benefits by 
getting reliable, machinable parts at reasonable cost. 

Our booklet, “Molybdenum in the Foundry”, is 
both interesting and helpful. A copy will be sent to 
all those interested free on request. 
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TECHNOLOGY 
GIRDS FOR DEFENSE 


PRESIDENT COMPTON SHOWS HOW THE INSTITUTE 
TURNS ITS ATTENTION TO MILITARY FRONTIERS 


By DR. K. T. COMPTON 


| has frequently been pointed out that technological 

progress is neither good nor bad in itself but simply 
gives to men a greater power in carrying out their 
objectives. Just as the ever-increasing store of knowl- 
edge and art can be used ingeniously by men to accom- 
plish their peace-time purposes, so also can it be 
employed to increase their power in offensive warfare 
and, conversely, to protect them from the attacks of 
their adversaries. So it is not strange that each war 
brings further important technological applications 
which were unknown previously. Similarly, when our 
own country undertakes an active preparedness pro- 
eram for national defense, it is not surprising that the 
Massachusetts Institute of Technology should be found 
participating significantly in this program. 

An over-all idea of the extent of this participation 
can be given as follows. This year’s total operating 
budget of the Institute is about one-third greater than 
that of last year, and this increase is directly allocated 
to national defense activities and is taken care of by 
funds which have been provided on a contractual basis 
with governmental or other bodies. About three hun- 
dred people have been added to the scientific, engineer- 
ing and technical staff. Approximately seventy mem- 
bers of the regular Institute staff are giving full or very 
substantial time to national defense activities. The 
buildings are crowded as never before and an additional 
small building has been erected to serve temporarily 
as an overflow for national defense activities and sub- 
sequently as a general storage building. 

The first effect of the national defense emergency 
on the Institute was the calling of members of its staff 
to serve on various advisory or operating committees 
of the Government. The directions of this service are 
varied. Dean Caldwell is assisting Mr. Nelson Rocke- 
feller in his important program of cultural relations 
with South America. Professor Douglass Brown is econ- 
omist for the natural resources group of the Advisory 
Commission of the Council of National Defense. Pro- 
fessor Hunsaker is special assistant to the Assistant 
Secretary of the Navy. Professors Ralph Bennett and 
Francis Bitter have been called to important technical 
service with the Navy. Quite a number of members of 
the staff, including myself, are serving on the National 
Defense Research Committee and its numerous sub- 
committees. 

In order that members of its staff may be enabled 
Assembling plate steel spiral casing on speed ring of a 
20,000 h.p. hydraulic turbine in the Allis-Chalmers shops. 
See page 64 
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to take important positions in these national defense 
organizations, in most of which the service carries no 
or reduced financial remuneration, the Institute has 
undertaken to carry or to supplement the salaries of 
the members of its staff engaged in such work in a 
manner, adjusted to each individual case, so that they 
will not suffer significant financial loss. 

The second major defense activity of the Institute 
is the operation of intensive training courses under the 
auspices of the United States Office of ‘Education, of 
which Dean Moreland is administrator for northern 
New England. Under this program the Institute is at 
present conducting seventeen such courses with an 
aggregate enrollment of four hundred thirty-five who 
have nes carefully selected from among several times 
that many applicants. These men are, for the most 
part, graduates of M. I. T. or other institutions or have 
gone through three years of college, being fitted for 
some particular technical job in industry or the armed 
services. The Institute’s work in this field is part of a 
larger program which has been codperatively organized 
by the four engineering schools of metropolitan Boston, 
M. I. T., Harvard, Tufts and Northeastern. 

The largest of the Institute’s activities in the 
national defense field is its research program. At the 
present time there are sixty-one research contracts in 
active operation, involving an expenditure for the year 
of well over a million dollars. proximately half of 
these contracts are with industrial companies and the 
other half are with governmental agencies. Naturally 
nothing can be said in regard to the subjects or the 
objectives of this work, and exceptional precautions 
and safeguards have been put into effect to preserve 
the confidential character of the work and to insure the 
loyalty and discretion of those engaged in it. I would 
not even feel justified in giving this over-all statistical 
picture of this aspect of the Institute’s work, were it 
not for the fact that it can be no secret that M. I. T., 
along with a hundred other educational institutions 
and a great number of industrial organizations, are all 
actively working on the technological aspects of this 
great national defense effort. 

Naturally our students and staff are very much 
interested in rumors that a “speed-up” process may be 
instituted in our undergraduate program whereby stu- 
dents will continue their academic work during the 
summers and thus graduate a half year or a year before 
the normal time. This possibility is being explored by 
the Office of Education with the codperation of the 

(Continued on page 71) 


ol 











Pach Brothers, New York 





OPPORTUNITY 
IN THE WORLD 
BEYOND DEFENSE 


WHAT ARE THE PROSPECTS OF THE ENGINEER 
AFTER THIS PRESENT EMERGENCY IS OVER? 


By W. S. FARISH 


PRESIDENT STANDARD OIL COMPANY (NEW JERSEY) 


William Stamps Farish graduated from the University 
of Mississippi in the class of 1900 with the intention of 
entering law practice. However, he followed the lure of the 
oil fields, and his first job was as a roughneck at the fields 
near Spindletop, Texas. In 1902 he entered into business 
for himself, forming the Brown-Farish Oil Company. 
This venture proved very successful and he was soon given 
the position of vice-president and later president of the 
Humble Oil and Refining Company. In 1933 he resigned 
to assume the post of chairman of the board of the Standard 
Oil Company (New Jersey) and in 1937 he was elected 
president of the company. He has been the leader of many 
trade associations, has served on numerous governmental 
committees, and was one of the founders of the American 
Petroleum Institute. 


HERE is no educational institution in the country 

with which we in the Standard Oil Company (New 
Jersey) organization have maintained closer relations 
through the years than the Massachusetts Institute of 
Technology. In fact we are probably to blame to a 
considerable degree for the high turnover in the Tech 
teaching staff. 

We have consulted frequently with M. I. T. author- 
ities on special problems — and later the man who 
worked out the solution might wind up on the payroll 
of the company. Our general sales manager is a former 
M. I. T. professor. The executive vice-president of our 
Development company is an M. I. T. man. Another 
vice-president, the head of the Esso Laboratories, our 
chief chemist, and numerous members of our technical 
staff either taught or were taught at M. I. T. Tech 
undergraduates in your practice school worked at the 
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plants of some of our subsidiaries during the summer 
vacations. 

So I feel we can discuss opportunities in the world 
beyond the national defense program across the table, 
as it were. We speak the same language. 

It would be a rash prophet indeed who would put 
himself on record as to the kind of world into which 
the college or technical school man will be graduating, 
when the struggle which has seized a great part of the 
earth finally releases its grip. Looking back on it now, 
it is easy to see how the violent readjustments and de- 
a which followed the first World War could have 

appened. But nobody gave the matter much thought 
at the time; at least they did nothing. On the positive 
side, who could have predicted the tremendous expan- 
sion of the automobile and petroleum industries during 
the ’20s, the birth of radio? 

In some respects what lies beyond the present con- 
flict is even more shrouded in mystery. We are wit- 
nessing a struggle between two philosophies. Which 
will prevail a how conclusive will be the victory we 
cannot see clearly yet. We do not know to what extent 
the United States may be involved. Nor can we esti- 
mate the full impact which the heavy drain upon all 
our material, financial and human resources will have 
on the future economy of the country. 

But some things we can discern, even though imper- 
fectly. We know that when the wheels of defense stop 
turning it will shake the nation’s industries to their 
foundations, that terrific problems will have to be faced 
in readjusting defense-geared plant operation, machin- 
ery and personnel to peacetime pursuits. Serious study 

(Continued on page 66) 
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SQUEEZE PLAY 


50,000 ATMOSPHERES PRESSURE... IT’S DONE 
BUT IT’S NOT EASY... INDIUM METAL IS ONE 
OF THE HYDROSTATIC MEDIUMS 


By DR. PERCY W. BRIDGEMAN 


HOLLIS PROFESSOR OF MATHEMATICS AND NATURAL PHILOSOPHY, HARVARD UNIVERSITY 


HE Editor of THe Tech ENGINEERING News has 
suggested that the readers of the NEws might be 
interested in a survey of some of the technical problems 
involved in reaching the highest pressures that can be 
handled in the laboratory and in some of the effects 
which are produced by such pressures. 

The skeleton of the problem is of the greatest sim- 
plicity: to make a very high pressure one drills a hole 
in a massive block of metal, fills the hole with a liquid, 
plugs the hole with a leak-proof stopper, and pushes on 
the stopper with the force required to produce the de- 
sired pressure, making proper allowance for friction. 
In the working out of this simple scheme there are 
obviously a number of practical matters to be consid- 
ered. In the first place, if one wants to reach pressures 
of the order of hundreds of thousands of pounds per 
square inch, which is the range in which we are inter- 
ested, some suitable device has to be provided to push 
the piston. It is perhaps natural to try to push the 
piston with some sort of a screw arrangement. It turns 
out, however, that any screw capable of exerting the 
requisite force is clumsy, and furthermore is prohibi- 
tively inefficient. It is much neater and furthermore 
many fold more efficient to exert the force hydrauli- 
cally, by pushing a larger piston with a liquid under 
hydraulic pressure, after the fashion of the hydraulic 
intensifiers of the elementary textbooks. By suitably 
choosing the area of the low pressure piston, an 
desired force and so any desired pressure on the hig 
pressure piston may be produced with a loss due to 
friction of not much more than ten per cent. In the 
laboratory it is convenient to produce the pressure in 
the low pressure fluid by a Abas ump, or, if inconven- 
iently large volumes are to be dealt with, by a hand 
pump geared to a motor. Such hand pumps may be 
easily constructed capable of exerting 13,000 or even 
25,000 to 30,000 pounds per square inch. 

The problem of making a leak-proof stopper is per- 
haps the next to occur to one. This is not an entirely 
simple matter to accomplish, and most of the early 
work was limited by the leak which always occurred at 
high pressures. The problem was solved by the develop- 
ment of a method of packing such that the pressure 
in the packing material is always maintained automati- 
cally, by the action of the pressure itself, at a fixed per- 
centage higher than the pressure in the liquid. A dia- 
gram of such a packing is shown in Figure 1. The 
stopper consists essentially of a mushroom shaped plug, 
the stem of the mushroom being surrounded by the 
packing material. The trick is that the end of the stem 
of the mushroom is unsupported, which has the result 
that the pressure exerted E the liquid on the total area 
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of the head of the mushroom has to be balanced by the 
pressure of the (packing which is in the form of an 
annulus. Since the area of the annulus is less than that 
of the head, the pressure in the packing is greater than 
that in the li uid. in the ratio of the area of the head to 
the area of the annulus. Such packings, if the metal 
parts are made reasonably smooth, permit absolutely 
no leak, so that the limit of attainable pressures is set 
by the strength of the metal parts, and one is all set to 
enter the region of pressure of the order of hundreds of 
thousands of pounds. 

The first thing that stops one is rupture of the high 
pressure cylinders. Elementary elasticity. theory shows 
that when a heavy walled cylinder is subjected to in- 
ternal pressure the inner circumferential fibres support 
far more than an equal share of the total stress, in fact 
the stress drops off approximately as the square of the 
radius. This would suggest that it does no good to 
increase the thickness of the walls indefinitely. This 
indeed turns out to be the case. Elasticity theory is 


Figure 1 













































































































Figure 2. Schematic arrangement by which pressure is 
produced automatically on the outside of the conical 
ressel at the same time that pressure is produced inter- 
nally by the short piston. 





not, however, particularly helpful in suggesting what 
the upper limit is that one can hope for by increasing 
the thickness indefinitely, because at high pressures the 
interior part of a heavy cylinder enters the region of 
plasticity where elasticity theory loses its validity. This 
makes it necessary to explore the possibilities empiri- 
cally. It turns out that if one applies to the interior of 
a heavy cylinder a pressure great enough to stretch 
the inside plastically and then releases the pressure, the 
outside parts shrink back on the interior, and leave the 
interior in a state of compression. When pressure is 
next applied, the inside starts from beyond scratch, 
that is from a state of compression, so that its yield 
point is not reached as soon as at first. If the initial 
stretching was not too great, the yield point on the sec- 
ond application is pushed up to the previous maximum. 
This is exactly the sort of thing that is produced in a 
gun by shrinking on hoops or by wire winding it. In 
fact, one-piece guns are now being extensively made by 
this method of cold working or “‘auto-frettage.” 

This process can not be pushed indefinitely; it obvi- 
ously terminates itself if the initial pressure is pushed 
so high that the compression at the interior on release 
of pressure exceeds the elastic limit in compression. 
With the best grades of steel available and with the 
greatest profitable thicknesses, that is with an outside 
diameter eight to ten times the internal diameter, it is 
possible to reach in the laboratory pressures of from 
200,000 to 300,000 pounds per square inch. Even under 
these conditions the life of the cylinder is not long, and 
the loss of time and apparatus consequent on the burst- 
ing of the cylinders is discouraging. 

To reach higher pressures, the cylinder must receive 
some sort of external support that increases so as to 
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keep pace with the increase of internal pressure. A 
simple way of doing this is to make the outside of the 
“eylinder’ somewhat conical, and to thrust it into a 
conical sleeve with a force proportional to the internal 
pressure. The requisite thrust may be managed in vari- 
ous ways; either by an auxiliary press so coupled to the 
press driving the high pressure piston as to give the cor- 
rect ratio, or when feasible and more simply, merely by 
letting the high pressure piston itself push the entire 
“cylinder” into its supporting sleeve. Such an arrange- 
ment is shown in Figure 2. One limit to the pressures 
that can be reached by such a device is obviously set 
by the strength of the conical sleeve that gives external 
support. This limit may be raised by making the sleeve 
itself compound, that is, by giving the first sleeve sup- 


Figure 3 (left). General layout of 
apparatus for reaching 30,000 kg/cm? 
in a true liquid with electrically insu- 
lated leads to the inside of the high 


pressure chamber. 


Figure 4 (below). The heart of the 
pressure apparatus of Figure 3. The 
pressure vessel is slightly conical and 
is pushed into the thin, heavy rings 
to give it external support. 
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Figure 5. General assembly of apparatus for reaching 
50,000 kg/cm’. Figure 6 (below). The heart of the pres- 
sure apparatus of Figure 5, showing the compound conical 


supporting rings. 


ort from a second surrounding sleeve. 
t proves that a single stage of compound- 
ing is all that is profitable, because with 
the support that can be afforded by a 
double sleeve the internal high pressure 
vessel fractures in other ways than by 
bursting. Inspection of Figure 2 will show 
that as the thrust on the “cylinder” is 
increased indefinitely it will tend to be 
extruded through the conical supporting 
sleeve. There is also a tendency to rupture 
in another direction, not perhaps so obvi- 
ous. On release of pressure the recovery 
from radial compression may sometimes 
be so great that tees is separation on cir- 
cumferential surfaces. With proper de- 
sign it is possible to reach rupture simul- 
taneously on three mutually perpendicu- 
lar planes, and the limit of this method of 
support is obviously reached. With “‘cyl- 
inders” of this design it is possible to 
reach pressures of 750,000 pounds per 
square inch with so little deterioration 
that 50 to 75 applications of pressure 
may be made before discarding the vessel. 
Before reaching pressures as high as 
this, however, it is. necessary to solve 
another problem, that of the piston. No 
steel ed as a piston will support much 
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more than 400,000 pounds per square inch; to get higher 
it is necessary either to support the piston or to find a 
stronger material. Fortunately the second method, which 
is obviously so much the simpler, is feasible. Carboloy, a 
carbide of tungsten cemented with cobalt, which is 
being so extensively used for cutting tools, has a hard- 
ness and compressive strength much higher than that 
of the best steels, and is now available in sufficient 

uantities commercially to make its use for pistons 
feasible. Thanks to the use of carboloy, which has been 
made generously available for my experiments by the 
General Electric Co., during the last few years hundreds 
of routine measurements have been made up to more 
than 700,000 pounds per square inch. 

Such measurements are at present restricted to 
simple effects depending on changes of volume, because 
these can be simply measured in terms of the displace- 
ment of the piston. It is necessary to work on a small 
scale, the amount of material being of the order of a 
cubic centimeter, and it is also necessary to discard the 
high pressure liquid for transmitting pressure. One 
reason for this is that practically all liquids freeze solid 
under ordinary temperatures at such pressures, but a 
second and a sufficient reason would be the difficulty of 
extending the use of the leak-proof packing of Figure 1 
to such high pressures. The limit of this packing is not 
far from 500,000 pounds per square inch. Above this, 
the stem of the mushroom is “pinched off” by the pres- 
sure of the packing acting over its external surface. 
This is a most instructive type of fracture and has occa- 
sioned much debate and even controversy; we have here 
an extensive fracture in a direction in which there is 
no component of stress to “make” the fracture occur. 

Not being able to use a liquid to transmit pressure, 
the liquid is perforce replaced by a soft and plastic 
metal such as lead or tin, or, best of all, indium. The 
plastic flow strength of such metals is so low that at 
such high pressures the total stress fails by less than 


(Continued on page 69) 




























































































THEORY BECOMES PRACTICE 


THE ECONOMIST LEAVES THE CLASSROOM 
TO PLAY A VITAL PART IN INDUSTRY 


By PROF. RALPH E. FREEMAN 


DEPARTMENT OF ECONOMICS 


CONOMISTS used to be confined almost exciu- 
sively to their academic nurseries. The few who 
dared venture into the business world were regarded as 
wayward boys who had run away from home. But 
toda (even though the cartoonist still pictures them 
as anemic looking individuals in cap and gown) their 
names may be found on the payrolls of many of our 
reat financial and industrial corporations. You will 
d them at their desks in the head offices of trade asso- 
ciations and labor unions. They have invaded the 
public utilities and the chambers of commerce. You 
will find a multitude of them scattered throughout the 
various|departments of the Federal Government. *‘Econ- 
omist” is now a recognized category of the civil service. 
The captains of industry, however, still look upon the 
breed with some suspicion and often conceal the pres- 
ence of economic consultants under various time hon- 
ored and innocuous labels. 

Our educational institutions seem not to have fully 
grasped the implications of this increasing participation 
of the economist in the administration of practical 
affairs. Few educational programs have been framed 
with the specific aim of preparing economists to enter 
into industrial and governmental activities. In fact, it 
may be said that most of the students in our graduate 
schools of economics have in the past been almost exclu- 
sively concerned with bookish studies of a highly theo- 
retical character, that too few of them have been 
encouraged to seek a first-hand acquaintance with 
what goes on in our offices, mills, and factories. An 
understanding of theory is, of course, indispensable to 
an economist. The greater his mastery of, fundamental 
principles and the technique of thinking appropriate to 
the nature of the problems he has to solve, the more 
socially useful he will be. But economics deals with 
human affairs and human relationships, and if the econ- 
omist is to make the greatest possible contribution to 
the efficient functioning of the economic system he 
must have some knowledge of industrial techniques and 
of the thoughts and habits of the men and women who 
work in our industrial enterprises. 

The principal reason why the educational system 
has experienced difficulty in adjusting itself to changes 
in the demand for its product is fairly easy to under- 
stand. As economists are drawn into active participa- 
tion in industry and government they leave the task of 
directing education to their less practical colleagues 
who remain behind. That so many are able to overcome 
the influences of an academic environment and crash 
the gates of the business world is convincing evidence 
of the urgent demand for their services. The country 
needs men who have special knowledge of the struc- 
tural characteristics and operating principles of the 
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economic system, men who have devoted their lives to 
the study of prices, credit, capital formation, national 
income, public finance, the earnings of labor, unemploy- 
ment and the many other influences that affect our 
economic welfare. 

There are unmistakable signs that educators are 
beginning to adapt themselves to the new conditions. 
Proof of their usefulness is being offered by the growing 
body of economists outside the universities; and teach- 
ers are being withdrawn in larger numbers for temporary 
service in industry and government. The defense emer- 
gency has contributed to bringing the educational insti- 
tution into closer touch with the outside world. Of the 
relatively few economists on the Institute’s staff, for 
example, two are on leave of absence, one in industry 
and the other in Washington, and several are engaged 
in part time work related to national defense. 

The Institute’s new graduate course in industrial 
economics is another indication of this trend. It is a 
three year course of study and research leading to the 
Ph.D. degree. Though the Department of Economics 
and Social Science has for many years been offering 
graduate subjects and though the M.S. degree in Eco- 
nomics and Engineering was introduced some years 
ago, this Ph.D. program represents a new departure. 
Study and research will be directed along the following 
lines: 

1. The application of economic theory in the study 
of selected So naw 

2. Industrial statistics and the application of math- 
ematics to economic problems. 

3. The economic significance of technology and 
technical changes. 

4. The integration of economics, sociology, and 
psychology in the study of employer-employee relations. 

5. The study of economics through “‘field work” in 
the mills and plants of industrial New England. 

These sectors of the field of economics have been 
chosen because they conform to the special preferences 
and qualifications of the department’s staff and because 
they are in harmony with the character and interests 
of the Institute as a whole. The following statement 
appears in the — announcement of the new pro- 

am: “To qualify us for this work we have in our 
ndustrial Relations Section a staff and facilities ade- 
quate to carry on advanced work in labor. We have for 
some years been experimenting in the industrial appli- 
cations of mathematics and have introduced advanced 
courses in industrial statistics. We have recently 
strengthened the staff in the field of economic theory. 
We are assured of the codperation of our associates in 
the scientific and: engineering departments who will 


(Continued on page 70) 
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Ceremony of retreat. Note the Liberty 
Loan flag with the stars, showing over- 
subscription. 
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TECH IN THE LAST WORLD WAR 


A GLANCE INTO THE PAST GIVES A PREVIEW 
OF WHAT MIGHT HAPPEN AGAIN 


By ROBERT V. BARTZ, °44 


Pica story of Technology’s contribution to the 
nation’s war effort during World War I embodies 
the breadth and depth of the Institute’s history and 
ideals, its staff, and the alumni. With the judicious 
guidance of President Maclaurin, Technology’s effort 
produced admirable results. More than 150,000 men 
were trained for government service under the super- 
vision of Institute schools. Over 8,000 men pent at 
Technology for jobs requiring knowledge peculiar to a 
particular task. Of the alumni and students, almost 
5,000 entered the fighting forces, over fifty per cent of 
whom were commissioned. Some 2,000 alumni served 
as dollar-a-year men or in government departments. 
Practically the entire staff were consultants of the Gov- 
ernment and fifty-six members actually joined the 
service. 

A review of Technology’s outlook on our interna- 
tional status during the few years previous to the war 
discloses no notion as to the gravity of America’s posi- 
tion. In fact, an attempt was made to bring “German 
student life and culture” to the campus through various 
organizations, but these efforts largely failed. The 
school’s apparent indifference to world affairs was per- 
haps a result of the overemphasis of Technology’s role 
in life. What little attention was given to government 
was mainly directed towards the doctrine of inter- 
nationalism. In the fall of 1916 a committee reported 
that the average alumnus regarded the war merely as 
an interesting conversational topic! 

Some men, however, realized the peril of the situa- 
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tion and one of these was A. Loring Swasey, 98. In 
1915, he had designed a forty-foot cruiser, the Hoop-La, 
which, in the annual New York Yacht Club cruise, cut 
— a storm from New London to Newport in the 
remarkable time of a little over two hours. The result- 
ing interest expressed was so great that Swasey arranged 
the “First Patrol Squadron,” consisting of similar boats 
built by private individuals for the purpose of handing 
them to the Government in case of war. Naval authori- 
ties made a planned cruise of the fleet part of their 
official program. Those in Swasey’s squadron finally 
became the first members of the United States Naval 
Reserve. 

By October, 1916, the new Memorial Drive build- 
ings were occupied and the Institute turned towards 
the inevitable problem — preparedness. Dr. George E. 
Hale, 90 had just returned from Europe and at the 
October Alumni Council meeting emphasized the prox- 
imity of our entrance into the saline. To organize 
the school’s facilities for wartime action, there was 
formed a committee, which worked closely with the 
Council of National Defense and the National Research 
Council. Through all this, the Institute’s President, 
Dr. Maclaurin, was confronted with the problem of 
how to make the Institute most serviceable to the 
government. Technology’s laboratory facilities were 
probably the best available and the staff was composed 
of exceptional men in diversified fields, who were used 
to close codperation. On February 5, 1917, Dr. Mac- 
laurin telegraphed the War Department that the Insti- 
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tute was ready tobe of service in any way 
the government saw fit. 

On April 6, war was declared and, ‘ 
exactly twenty-four days later, the Insti- 
tute was notified that it was to be one of 
the six ground schools available for cadet 
aviators. Under the direction of a com- 
mandant from the War Department, the 
school was opened May 21. The equip- 
ment available was wholly inadequate, 
for it was sufficient for the experimental 
use of only a few students, whereas the 
Institute was receiving twenty-five stu- 
dents weekly for the eight-week course. . 


















However, the use of the new du Pont Air- 
drome and the Gas Engine Laboratory of 























































Naval Aviation Department on parade Boston Photo News Co, the Mechanical Engineering Department 

somewhat lightened the difficulty. The 

| (Below) Interior of the duPont Airdrome instruction consisted mainly in the theory 
| 


of flight, aerial warfare, the internal com- 
bustion engine, and other subjects such as 
radio, photography, and map-reading. An 
unusual piece of equipment was a “‘land- 
scape-target” in the Steam Laboratory, 
Room 3-150. It was so painted that the 
view from an elevated observation plat- 
form was the same as that of an aviator 
five thousand feet above a portion of Bel- 
gium. The student at the observation 
point would telegraph what firing correc- 
tion had to be made to another student, 
the “gunner,” who was seated under the 
target and operated a system of incan- 
descent lamps, which lighted up spots on 
the landscape. Thus, remarkable practice 
could be obtained in telegraphy and the 
estimation of direction and distance along 
the landscape. 

On January 5, 1918, at the peak of its 
operation, the ground school closed up to 
give way to a school of engineer officers 
for the Aviation Section of the United 
States Signal Corps. Most of the men had 
started training a month previously at the 


| . F ‘ ; tis other schools which had all dropped the 
(Below) General view of the Students’ Army Training Corps barracks. course. The ability, experience, age and 
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greatly. A scheduled sixty men, some- 
times more, arrived weekly for the eight- 
week course, and it was not until auxiliary 
classes, set up for the less-advanced men 
to review the fundamentals of mathe- 
matics and mechanics, had been installed 
that the course was running efficiently. 
The courses consisted of airplane and en- 
gine design study as well as the assembly 
of trucks and automobiles. The enroll- 
ment slackened soon, so the course was 
lengthened to twelve weeks. The valuable 
training received by these men was evi- 
denced by the marked decrease in acci- 
dents at the fields to which they were sent. 

With the reduction of students in the 
Institute, once again the ground school 
was opened and was called the “Second 
Ground School for Pilots.” This time the 
available equipment was impressive for it 
included three twelve-cylinder Liberties, 
two Hispano-Suiza one hundred and fifty ; 
horse power, three Hall Scott one hundred 
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and fifty horse power, and seventeen smaller engines. 
In the army hangar were two complete airplanes and 
plenty of additional equipment. However, the Admin- 
istration President, Professor C. B. Breed, reported 
officially: ‘“Taken as a whole these men were not so well 
— either in education or personality as the can- 

idates who entered the First Ground School, with the 
result that a larger proportion of them failed to grad- 
uate.”” The twelve-week course was attended by thirty 
new men every week. 

The Cadet School, First Naval District, was opened 
June 18, 1917, to admit students preparing for ensign 
commissions in the United States Navy. The course 
was instituted at the request of President Lowell of 
Harvard, President Maclaurin of the Institute, and 
President Hollis of Worcester Polytechnic Institute. 
Permission to begin along with the meagre sum of 
$2,000 was granted by the Navy Department. Over 
fifty college men, selected from five hundred applicants, 
occupied a wing of the Technology building nicknamed 
the 17.5.5. Newton — from the name inscribed on the 
building. The school was headed by Captain J. P. 
Parker of the National Naval Volunteers, ain was also 
instrumental in the school’s installation. The books 
were obtained from various sources, and classes in chart- 
ing, seamanship, and naval regulations were begun. Of 
the first pnt | class of forty-six, twelve received 
the Navy Cross. Because of its notable success, the 
school was required to expand at nearby Harvard, where 
better facilities for classrooms were available. 

On July 7, 1917, the Navy Department wrote Presi- 
dent Maclaurin anent the possibility of a ground school 
for naval aviators, directly because of the previous suc- 
cesses of the Institute in its military training programs. 
By July 23, a proposal had been submitted, the plan 
approved, and the school set into operation. Additional 
schools were instituted for the training of inspectors 
and aerographers. A Receiving Ship School was also 
formed. A class graduated every fortnight and before 
long the enrollment nearly reached one thousand. 





The Civil Engineering 
Department fitted up 
as a barracks. 
Similar expedients 
were adopted in 
Walker Memorial 
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During these days, Tech offered a strange sight to 
onlookers walking down Memorial Drive, for various 
water sports were strongly participated in by the sea- 
men at the landing in front of the Walker Memorial. Or, 
at sundown, the whole detachment paraded with the 
band before hundreds of spectators. During the day, 
along with the chatter of machine guns from the gun- 
nery sheds and the rumble of fifty test motors coming 
from the Vassar Street Laboratories, there were con- 
stantly to be seen large groups going through calis- 
thenics or practicing war manoeuvres. 

During this period other schools were started includ- 
ing the School for Aeronautical Engineers, formed, as a 
condensation of the Aeronautical Course, for the army 
officers. There were a Signal Corps School for Radio 
Engineers and special classes for the Sanitary Corps. 
Also, in order to train seamen to man a quickly expand- 
ing merchant marine, Dr. Maclaurin, at the request of 
Henry Howard ’89, appointed two staff members to 
the job — Dean A. E. Heten and Professor Edward F. 
Miller. The school was located on Jarvis Street, Cam- 
bridge, and the success of the experiment was such that 
the movement, known as United States Shipping Board 
Schools, rapidly took hold over the entire country. The 
total number of graduates of the Shipping Schools ran 
well over six thousand. In addition, there were special 
courses in naval architecture, war bacteriology and a 
course for warrant machinists. 

During the intensive activity of these hectic months 
the undergraduates were remarkably well handled. 
During the summer of 1917, the class of 1918 took a 
combination military and professional course, some of 
the students undertaking as much as fifteen hours daily. 
The Joint Committee on National Service organized a 
summer military camp for a large portion of the sopho- 
more class. The faculty finally concluded that the stu- 
dent body should drop the non-professional subjects the 
term ny cy January, 1918, and, with the summer 
courses taken by most of the students, this graduated 
(Continued on page 72) 
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¢ Half a century age the Empire State Express won the 
proud title of the world’s finest day train. Its ornate, 
vestibuled cars were the marvel of the age. Its initial 
schedule marked the beginning of high-speed, long- 
distance passenger transportation. And over the last fifty 
years its safety record of more than 17,000,000 train miles 
without injury to a single passenger is an achievement 
unsurpassed in railroad history. 
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Ab arerxc the fiftieth anniversary of one of the 


world’s most famous trains, the New York Central 
Lines this year will honor a new Empire State 
Express. Before the end of summer, two magnifi- 
cent 16-car trains, Budd-built of stainless steel, will 
go into service on the Empire State run between 


New York and Buffalo. 


These new trains will embody every modern 
advance in light weight, safety, luxury and comfort. 
Each will consist of eight beautifully appointed 
coaches with individual reclining chairs; three 
sumptuous parlor cars; two diners; an observation- 
lounge, tavern-lounge, and mail-baggage car. 
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The trains will be designed throughout in most 
modern fashion. Attractive color schemes and 
furnishings are being created by masters in interior 
decoration. Every car will have the newest in air- 
conditioning, lighting and sound-proofing. Every 
coach and parlor car will be equipped with spacious 
dressing-rooms, attractively furnished. And above 
all, every car will be engineered for strength and 
safety that far exceed accepted standards. 


Each Empire State Express car will be built 
through and through of imperishable stainless steel, 
fabricated by the exclusive SHOTWELD* system, 
which retains the full strength of the alloy. 
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SAYS PRESIDENT F. E. WILLIAMSON 


The choice of Budd equipment by the New York 
Central is a further indication that progressive rail- 
road management recognizes the attraction Budd 
trains have for passengers. They are bringing 
travelers in constantly increasing numbers back to 
the rails. * Reg. U. S. Pat. Of. 


EDWARD G. BUDD MANUFACTURING COMPANY, PHILADELPHIA 


BUDD METHODS 


SAFELY ELIMINATE DEAD WEIGHT 
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FRANKLY SPEAKING... 


LET’S TURN THE WORM 


We have learned through personal experience as 
well as hearsay that a campaign by mail is being con- 
ducted among the youth of this country for the purpose 
of crystallizing opinion against administration moves 
for war aid which risk our possible entry into the 
European mess. A form letter, stating that “one of 
your friends and neighbors, active in the work” of this 
organization, suggested you would like to join and aid 
the campaign, is the initial missile. The letter empha- 
sizes the necessity of Americans keeping “constantly 
alert to the dangers of involvement” in writing to his 
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Congressmen and the President, and to get others to 
join the campaigning organization. Each one is asked 
to contribute as liberally as possible in order that “liter- 
ature and petitions can be put in the hands of, literally, 
millions sf years tee Americans.” 

As red-blooded Americans, we are thoroughly dis- 
gusted with this sort of tripe, but experience has taught 
us there are many uninformed individuals among us 
who are not aware of the surreptitious character of 
these organizations. We have heard the chairman of 
the particular group we heard from speak on the radio 
last fall. He was very adept at dodging questions from 
the audience that were embarrassing to him. 

In our opinion these “‘no foreign war” organizations 
are sugar-coated fronts used by fascist agents for the 
purpose of confusing, disorganizing, and undermining 
the people of this democracy. They ask us for liberal 
financial aid that we may confuse, disorganize and 
undermine ourselves by paying their printing and mail- 
ing costs for the insidious propaganda they are flooding 
the country with. 

We are not war mongering; the last thing we want 
to see is this country’s entrance into the European 
broil. But we are thoroughly fed up with the activities 
of what we have good reason to consider subversive, 
un-American organizations preying on the righteous- 
ness of those of us who represent the real red-blooded 
—— of America. Let us line up solidly behind the 

resident and Mr. Willkie, the two great leaders of this 
country today, who are as one for helping England, 
Greece, and the Serbs. We should write the President 
and our Congressmen demanding action against these 
parasitic organizations whose only real interest is to 
aid the Axis by keeping United States aid from reaching 
the Allies. What riles us most is that we Americans 
are the ones who pay for the “no foreign wars” cam- 

aigns of these organizations by allowing ourselves to 
5 duped into believing we are supporting an honorable 
cause through “‘liberal contributions.” 


LABOR — A BOTTLENECK? 


It was almost a year ago that Congress made the 
first appropriations for an expanded army, navy and 
air force. Under the leadership of President Roosevelt, 
the American public has rapidly become aware of our 
utter lack of defense weapons; Congress has appropri- 
ated billions for our own defense and for aid to Britain 
who, we believe, is fighting for interests common to her 
and the United States. 

Starting slowly, hampered by the search for pro- 
duction facilities and tools, the \defense program has 
since stepped into high gear. Where great expansions 
were wade and new plants built, production will begin 
some time this year, while the actual peak in produc- 
tion will be reached only in 1942. At present, the cost 
of defense is set at thirty-nine billion, but that number 
is by no means final, since new appropriations are added 
each day. 

In view of the great importance of the defense pro- 
gram to our safety, and because of the large amounts 
of money spent, the public cannot remain apathetic to 
reports of bottlenecks in defense industries. The Gov- 
ernment has created several agencies to speed the pro- 
gram and to establish priorities, the latest of which is 
the Office of Production Management, or OPM. Early 
this year, however, another hurdle appeared on the 
horizon; the unions representing the workers of two 
highly important companies, the Allis-Chalmers Manu- 

(Continued on page 68) 


THE TECH ENGINEERING NEWS 


gare 








Seen 


APRIL, 1941 


The Bard of Avon was right about 
the rose—its name is unimportant. 
But if he’d had anything to do with 
naming telephone exchanges, he’d 
have learned a lot! 

Names must be easy to pronounce 
and transmit—must not look or sound 
like other exchange names—must not 
use the same dial finger spaces. 


Take MUIR and OTIS, for ex- 


Why not telephone home often? Long Distance rates to most 


points are lowest any night after 7 P. M. and all day Sunday. 


... When he wrote “What's In d Name?” 


ample. Fine!—except they dial alike! 
For the first two letters of each ap- 
pear in the same finger spaces on the 
dial. 

Often hundreds of names are listed, 
studied, discarded before one is 
found that meets all requirements. 
Such care in every phase of Bell 
System work helps to make your 
telephone service the world’s finest. 






















Cast steel runner for 115,000 h.p. 
unit for Boulder Power Plant, 
Boulder Dam Allis-Chalmers 


(Below) Testing the alignment of 
combined Chickamauga generator 


and water wheel shaft in lathe 
Allis-Chalmers 
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(Above) Night work on the center 
section of Grand Coulee Dam. Here 
the last 50,000 yards of concrete are 
being poured and the installation of 
power equipment awaited in the 


largest structure on earth 
Electrical World 


POWER 


Shop view showing interior view of 
the cast steel spiral casing of one of 
the 115,000 h. p. Boulder Dam turbines 


Allis-Chalmers 
















Packing Cases 


THREE STYLES 





TWO SIZES 


Nail-On Covers, Hinged Covers, Hinged Covers and Rope Handles 


Shipping Tags 


Moth Balls 


Kraft 
Sealing Tape 





Padlocks 


Garment Bags 


String 


TECHNOLOGY STORES 


DIVIDEND TO MEMBERS 
> 


OPPORTUNITY IN THE WORLD BEYOND DEFENSE 


(Continued from page 52) 


is being given these problems now in the hope that the 
transition can be made with as little hardship as 
possible. 

One thing we do seem to be able to foresee is the 
nature of some of the industries in the world of tomor- 
row. We know for example that there is a trend toward 
synthetics, both in the form of plastic materials and in 
the field of substitutes for products heretofore obtained 
directly from nature. Perfection of synthetic processes 
has been given added impetus by the desire, common 
among all peoples and intensified in recent years, for 
national self-sufficiency in strategic materials. Witness 
our own efforts at present to develop substitutes for, or 
more geographically available natural sources of such 
products as rubber, manganese and tin, the bulk of 
which has in the past had to come over several thousand 
miles of exposed ocean routes. 

We know too that there has taken place a change in 
the relations among countries of the Western Hemi- 
sphere and if certain important conditions are fulfilled 
+ is every reason to expect these will lead to mutu- 
ally advantageous developments in the future. True 
hemisphere solidarity must be founded upon mutual 
interest and upon mutual respect, both among the 
peoples of the American nations and for their obliga- 
tions to each other. 

If the United States is to win others to its philosophy 
of life it must prove to them that a share in the Ameri- 
can way of living can mean for them a share in the 
benefits which we ourselves have achieved. 
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Thus, we should send our investors and our tech- 
nicians into the Latin American field, not as ‘‘exploit- 
ers,” but as missionaries to develop latent natural 
resources in those countries. In every instance where 
such development has been given a fair chance, it has 
never failed to raise the standards of living, increase 
the buying power, and even to improve the morale and 
spiritual values among the people. For when men’s 
stomachs are full, their om busy, and their minds 
set high, the seeds of radicalism seldom take root. 

With this picture before us, if there is a demand for 
technically trained men in the various defense indus- 
tries today, how much greater will the opportunity be 
in the world of tomorrow? 

Technical training in itself will not be enough, how- 
ever. We will need, not mechanical robots plodding 
away at their routine tasks and experiments, but tech- 
nicians with imagination and ideals — men with a vision 
of the broad scene they are helping to create, as well 
as the ability to construct a specific part of it. 

There is one important question mark in this out- 
look. American invention and achievement is un- 
matched the world over, not because other countries 
lack scientific talent, but because nowhere in the world 
has there been such opportunity for individual initia- 
tive, with sufficient capital willing and able to under- 
take the risks which have accompanied the marvellous 
inventions for which we are envied. Where the govern- 
ment, instead of the individual, tries to furnish the 
motive power for what is essentially in the American 
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Bhsscings sometimes are regarded merely - 


as incidental factors in machine design. This is a great mistake. 
Many an otherwise well-designed piece of equipment has failed 


to live up to expectations because of inefficient bearings. 


With operating speeds constantly going higher, radial loads get- 
ting heavier, thrust loads more severe, and precision tolerances 
closer, bearings are more important than ever before. Don’t make 


the mistake of underestimating their value. 


By getting a thorough knowledge of the principle, construction and 
application of the TIMKEN Tapered Roller Bearing you will be 
able to meet every bearing need, avoid trouble and assure correct per- 
formance. This knowledge will be one of your most valuable assets 
when you graduate. It will make you a better engineer. Take the first 


step now—write for a free copy of the Timken Reference Manual. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


Manufacturers of TIMKEN Tapered Roller Bearings 
for automobiles, motor trucks, railroad cars and loco- 
motives and all kinds of industrial machinery; TIMKEN 


Alloy Steels and Carbon and Alloy Seamless Tubing; 


and TIMKEN Rock Biss TAPERED ROLLER BEARINGS 
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OPPORTUNITY IN THE WORLD 


BEYOND DEFENSE 


(Continued from page 66) 


tradition a function of private enterprise, the spark is 
missing. The rest of the world is filled with examples of 
this, and it is a trend against which we must be on our 
guard at home. 

I have often wondered what I would do if I were 
one of you today, facing opportunity such as all of us 
hope and pray may lie in the world beyond defense. 
Technical training you have — there is none better in 
its field. The question would seem to be how to develop 
the breadth of vision we have been talking about. 

I do not know of any surer way to get it than by 
work — any kind of work and plenty of it. The under- 
graduate who adds to his technical training by working 
during his summer vacations in different fields, by 
rubbing elbows with all sorts of people and exchanging 
ideas with them, by studying at first hand the opera- 
tions of different industries, is building up a background 
that will be invaluable to him later on. And if he works 
with his hands, so much the better. 

In this direction, the M. I. T. practice school is, I 
understand, vindicating the foresight which inspired its 
foundation. No doubt if sufficient jobs were available, 
ali our technical schools would make such a procedure 
compulsory, just as the medical profession requires 
doctors to put in a certain amount of internship in 
hospitals, where they actually come to grips with the 
problems they will face in later practice. 

Coéperation of this sort between industry and our 
universities and technical schools is still in the forma- 
tive stage. In principle the idea of the practice school 
is perfectly sound. One thing which has hindered fuller 
codperation on the part of some companies, particularly 
in these days, is that, in view of the confidential nature 
of their work, they cannot very well take on temporary 
employees who may be working for competitors the 
following year. [I am confident that as the need for 
technically trained men grows and the nature of 
M. I. T.’s work in the practice school becomes better 
known, ways will be found to overcome such difficulties 
as have prevented industry from taking fuller advan- 
tage of it in the past. 





FRANKLY SPEAKING 
(Continued from page 62) 


facturing Company, and the Vultee Aircraft i ul 
tion, declared strikes. Others followed this example, so 
that a conservative estimate sets the number of workers 
on strike at the present time at sixty-five thousand and 
the value of the orders involved at one and a half billion, 
but affecting other orders worth much more. 

The Administration, which had hitherto believed 
that not labor but capital would cause trouble, was em- 
barrassed by the situation. Until last month labor 
leaders succeeded in keeping the President quiet by 
showing him statistics which purported to prove that 
the percentage of strikes had not increased since last 
year. Something more positive had to be done because 
public opinion was aroused. The President created a 
mediation board. In the recent Bethlehem Steel strike 
it proved to be a complete flop because it had no powers. 
The OPM asked the mediation board to step in, but 
received the reply that the board could not do anything 
until conciliation efforts had failed. 

Labor should not sacrifice the gains it made in the 
last decade, but it is equally important that union 
leaders should not be given an opportunity to exploit 
the present emergency. It is clear that the Government 
has so far (the first of April) been afraid to form a defi- 
nite policy with regard to labor. It will have to reach a 
decision in the very near future. If the defense program 
is to continue unhampered, there are only two alterna- 
tives it can take. The first involves the conscription of 
labor in defense industries, with consequent operation 
under army rule; all offenses would be tried by court 
martjal. This system was used in France shortly before 
this war, and has been proposed recently for Wright 
Field in the United States. 

The other alternative is one which we believe to be 
the right one because it does not infringe upon any civil 
liberties. It provides for compulsory arbitration with- 
out stoppage of work. Both sides would have to abide 
by the decisions made and enforced by a board vested 
with the necessary powers. In this way alone can we 
be sure that there will be a steady, ever increasing flow 
of materials for our own defense and that of Great 
Britain. 


Carnegie-Illinois Steel Corporation, South Works 
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is produced by us daily 
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equipment are available 
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your printing problems 


SQUEEZE PLAY 

(Continued from page 55) 
one per cent to be a true hydrostatic pressure, which is 
close pair With a soft metal to transmit pressure, 


it is possible to study the compressibility of various 
solids, or the compressibility and the effect of pressure 
on the freezing temperature of liquids by hermetically 
sealing them into a soft metal capsule, or, most spec- 
tacular of all, the polymorphic changes of various crys- 
tals under pressure. The changes of volume produced 
by a pressure of 50,000 kg/cm’, which is roughly 710,000 
pounds per square inch, are large by ordinary stand- 
ards; the most compressible metal, caesium, is reduced 
to less than half its initial volume, and lead is com- 
—_ by 8.5 per cent. The melting points of ordinary 
iquids are raised by large amounts; under 30,000 
kg/cm? mercury freezes at 30°, an increase of nearly 
70°, and carbon bisulfide freezes at 180° at 31,000 
kg/cm’, an increase of 290°. Polymorphism turns out 
to be so frequent a phenomenon at high pressures that 
the presumption is that any substance may be made to 
undergo a polymorphic transition by the application of 
sufficiently high pressure, unless perhaps its normal 
structure is of the simple body centered cubic type. The 
importance of this consideration for geology and geo- 
physics is obvious. Any one substance may have a 
number of different polymorphic forms; the record at 
present is held by camphor, which appears to have 
eleven. Water, because of its familiarity, is perhaps the 
most interesting. This has at least seven different forms 
under pressure, of which six have domains of absolute 
(Continued on page 71) 
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a and Dies are 
Vital Defense Tools 











= defense program. 









They cut the millions of screw 
threads which hold together 
the parts of guns and gun car- Tap 
riages, shells, tanks, airplanes 
and engines, and the most deli- 
cate sea and air navigation in- 
struments. 

“G.T.D. Greenfield” is the 
world’s largest manufacturer 
of screw threading tools. Its 
leadership is being exercised 
24 hours every day in carrying 
out its share of the national 


Plug Thread GREENFIELD TAP & DIE “com Die 
ge CORPORATION, GREENFIELD, MASS. 





TAPS - DIES - GAGES - TWIST DRILLS - REAMERS - SCREW PLATES - PIPE TOOLS 


A COMPLETE PARTS STOCKROOM 
AS NEAR AS YOUR TELEPHONE 


Lafayette’s SPECIAL SERVICE DE- 
PARTMENT was inaugurated to place 
our tremendous stocks of parts, compo- 
nents, tools and supplies at your service 
for immediate delivery. The response to 
our announcement of this SPECIAL 
SERVICE DEPARTMENT to Engineers 
in the Boston area has been most 
gratifying. 


The outstanding service we are render- 


ing to other Engineers is yours to com- 
mand. A telephone call to Hubbard 0474 
will bring you prompt delivery on any 
of the thousands of items in our 196-page 
Catalog. Try us for your next emergency 
needs. 


Our Mr. Lang calls at M.1.T. twice daily. Call Hubbard 
0474 and he'll be glad to make an appointment to see you. 


CALL ON 


LAFAYETTE RADIO 


FOR SPEED AND ECONOMY 


110 FEDERAL STREET BOSTON 
Hubbard 0474 
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THEORY BECOMES PRACTICE 
(Continued from page 56) 


assist in the conduct of seminars in industrial tech- 
nology, and of our associates in the Department of 
Business and Engineering Administration who offer a 
variety of graduate courses in the field of business man- 
agement. We have developed close codperative rela- 
tionships with a considerable number of industrial con- 
cerns, with labor organizations, and with various 
agencies of the Government. Our program has been dis- 
cussed with representatives in these groups and codper- 
ation in the conduct of research has been promised.” 

The recipients of this announcement were notified 
that a few fellowships would be available to graduate 
students with good academic records. It was hoped 
that a sufficient number would apply to permit the 
selection of a group of not more than ten men of superior 
quality. By the fifteenth of March, three hundred 
twenty-five applications had been received. This wi 
response was attributed by the department, not solely 
to the financial inducement offered, but also to the 
attractiveness of the program itself. At any rate, many 
of the applicants stated that the type of work outlined 
in the announcement was just what they had been 
looking for. 

The program is available to graduates of liberal 
arts colleges as well as to those of the engineering 
schools. The former may have to make up deficiencies 
in mathematics and science, the latter may have under- 
graduate deficiencies to make up in the field of social 
science. A surprising number of the applicants were 
able to meet all the admission requirements. Because 
the program aims at an individual type of instruction 
and because research will be carried on in close collab- 
oration with the members of the staff, only a small 
group of students will be admitted. As to research, the 
announcement states that special significance will be 
attached to the thesis as a measure of the student’s 
power in the field. For this thesis which will occupy 
at least one year, it will be expected that the student 
select a topic involving considerable field work in indus- 
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try. Since various members of the staff are now engaged 
in egonomic studies connected with the defense program, 
special opportunity to pursue research along such lines 
will be available. One of the considerations in selecting 
the industry to be studied will be the competence shown 
by the student in subjects at the Institute that give 
him an understanding of the technological problems of 
that particular industry. 
In conclusion, the question may be raised as to 
whether we really need more economists in business 
and in government. In fact, some people, impressed 
by the inadequacy of economists in the face of industrial 
emergencies, are inclined to think that we already have 
too many. But this inadequacy arises chiefly from the 
difficulties with which the economist is confronted, 
which in turn arise from the fact that the economic 
world is “bristling with variation and pulsing with 
change.” The task of developing a formal system of 
thought with which to interpret and unify the observed 
facts is greatly complicated by the complexity of the 
elements of the economic system and by the revolu- 
tionary alterations occurring in our institutions and 
processes. It is hardly surprising that the realities of 
economic life outrun the theories of the economists. 
What is needed is more rather than less attention to 
economics. Knowledge of the details of economic life 
must become more comprehensive and more accurate, 
our analytic tools must be sharpened, and the concepts 
we use in seeking to understand the economic system 
must be kept in conformity with reality. Fundamental 
institutional changes will occur as the result of this war. 
Though no one can see the future clearly, thoughtful 
students are predicting that the competitive area will 
be smaller and the area of social control much larger 
than in the past. Such a change will require correspond- 
ing modifications in our economic concepts. And the 
multiplication of governmental and other controls will 
need more men in our universities, more men in busi- 
ness and government grappling with economic problems. 
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SQUEEZE PLAY 
(Continued from page 69) 





thermodynamic stability. One of these, ice VII, has a 
domain of stability reaching from 20,000 to beyond 
45,000 kg/cm’, and under 42,000 a melting temperature 
of 200°C, well above the melting point of solder. 

In addition to the reversible polymorphic transi- 
tions produced by pressure, two irreversible transitions 
are known. A black form of phosphorus, produced only 
by high pressures, has been known for a number of 
years. I have recently found that at 45,000 kg/cm’ 
and 200°C carbon bisulfide also experiences an irre- 
versible transformation to a black solid form. 

If pressures considerably higher than 50,000 kg/cm? 
are to be reached with the materials now available, some 
more effective method of support of the pressure vessel 
must be employed. Such a method is evidently to 
immerse the entire vessel in a liquid subject to high 
hydrostatic pressure. This proves to be feasible, and 
by such methods pressures much in excess of 50,000 
may be made available for laboratory use. The handling 
of such pressures has not yet, however, been reduced to 
a matter of routine, nor have many measurements been 
made with them, so that it is too early to talk about 
them further. 


TECHNOLOGY GIRDS FOR DEFENSE 
(Continued from page 51) 


Society for the Promotion of Engineering Education. 
As far as the situation at M. I. T. is concerned our 
committee which investigated this general possibility 
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WITH MODERN BROWN & SHARPE MACHINES 
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came to several definite conclusions: (1) it would bé 
costly; (2) it would involve a sacrifice in the quality of 
the educational program; (3) it would interfere seriously 
with other important contributions by the Institute to 
the national defense, such as those mentioned above; 
(4) in spite of these sacrifices the program could be car- 
ried out on a speed-up basis, but in our judgment the 
gain to national defense would not equal the loss. The 
present indications are that this plan will not be adopted 
for the forthcomirg year. 

Finally there is the important problem of the effect 
of the draft on the plans and future activities of our 
students and younger alumni. We have no information 
as to any rulings beyond the provision whereby students 
now enrolled are put in a: deferred classification until 
the end of the present academic year. 

A report of the National Academy of Sciences and 
the Subcommittee on Military Affairs of the American 
Council on Education to the Director of the Selective 
Service system lists the following fields as those in 
which the need for trained personnel is urgent: (1) 
medicine, dentistry and pharmacy; (2) biology, bacteri- 
ology, and certain other branches of biological science; 
(3) chemistry; (4) physics; (5) geology and geophysics, 
including such specialized fields as meteorology, hydrol- 
ogy and cartography; (6) engineering, including civil, 
electrical, chemical, mechanical, agricultural, sanitary 
and mining. 

The Institute has appointed Mr. Henry Kane, 
Director of the Alumni Fund, to assist and advise 
students and staff in connection with calls to active 
duty as reserve officers or under the Selective Service 
Act. 
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WHY DO COMPANIES ADVERTISE 
IN COLLEGE TECHNICAL MAGAZINES ? 


What benefits are derived from soliciting 
engineering students who as yet have nothing 
to do with business? The answer is that they 
are soliciting good will which will pay divi- 
dends in the future. You and I are the ones 
that in the years to come will be dealing with 
these companies. We are the purchasing 
agents who will be buying their goods, or 
we may be selling goods to them; in any 
event it is then that their present invest- 
ment in advertising with the college maga- 
zines will pay dividends. For through their 
continued advertising we have a knowledge 
of their functions, of their personnel, and of 
the services they perform to the people of 
the world. All of this background of these 
companies will not be forgotten by the 
students who are the important men of 
tomorrow. 
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TECH IN THE LAST WORLD WAR 
(Continued from page 59) 


the class of 1919 in {the fall of 1918. The class of 1920 
graduated one whole year early. A most unusual step 
was taken in admitting a freshman class in January, 
1918, and, although the only examination was, in most 
cases, physical, the experiment worked admirably. 

The military science course for undergraduates 
offered serious complications to the administration. 
The Land Grant of 1862 stipulated that the M. I. T. 
Corps of Cadets would have two hours of weekly drill 
along with one hour of lecture. The students in this 
body formed a voluntary organization, the Engineer 
Corps. The former organization was inadequate at this 
period; the latter organization was unofficial. The 
solution seemed to be the establishment of a unit of the 
Reserve Officers’ Training Corps, so on the last day of 
May, 1917, the Institute applied for the incorporation 
of such a unit, being the first large school to do so. 
Consent for establishment of the unit was given too 
late. The draft law had been passed and no exemptions 
were given students. The Society for the Promotion of 
Engineering Education protested on the grounds that 
the technical men available, under that legislation, were 
inadequate for the job. Consequently, there was 
adopted a satisfactory intermediate plan of enlisting 
Tech aduates in the Engineer Corps but placing them 
on ra sac 

The task of —— adequate living quarters for 
the men in training was almost as gigantic as the train- 
ing itself. At first, the Civil Engineering Department 
sufficed for sleeping quarters. The Walker Memorial 
Building was completed, during the summer, to the 
point where only finishing work was required, and then 
was immediately transformed into living quarters. The 
balconies of the dining hall where ten thousand meals 
were served daily, were canvassed off to house bunks. 
The locker rooms and gymnasium functioned as squad 
rooms. In addition to Walker Memorial and the dormi- 
tories, men were housed in five large temporary build- 
ings set up on Massachusetts Avenue. Innumerable 
testing sheds, rifle ranges, and other such buildings were 
erected. 

During the last war, all the service of Technology, 
both as a research and educational institution, was 
turned over to the government. Under the direction of 
Dr. Maclaurin and Professor Breed, the entire staff and 
equipment of the Institute was codrdinated into a unit 
which was able to give inestimable aid to the Allied 
cause. 
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ONE OF THE FUNDAMENTAL REASONS FOR USING ANTI-FRICTION BEARINGS 


\ HEN fault exists in any type of bearing, high speed will 


inevitably bring it to light . . . in excess heat and wear. Thus, 
high speed machine operation is at once a test of the accuracy 
with which a bearing is made and of the efficiency of the basic 


bearing design. 


Significant then is the fact that each year more manufactur- 
ers of machine tools and other high speed machinery standardize 
on ball bearings . . . on New Departure ball bearings, used 


throughout industry wherever wheels or shafts turn. 


Spectacular Proof 


that New Departures 
Permit High Speeds 


Many high speed machines oper- 
ate at between 5,000 and 10,000 
r.p.m. A notable exception is the 
Madison-Kipp air grinder which 
runs at 50,000 r.p.m.—and which 
runs successfully on New De- 
parture ball bearings. 





ENGINEERING STUDENTS: For interesting brochure, 
“Ball Bearings for Higher Speeds,’ write New Depar- 
ture, Division of General Motors, Bristol, Connecticut. 
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INTRODUCING... 


NEW champion! The world’s largest and 

most powerful industrial X-ray unit, pack- 
ing a wallop equivalent to $90,000,000 worth of 
radium, is now at work in the General Electric 
plant at Schenectady. 

Stronger by 600,000 volts than others in its 
class, the 1,000,000-volt monster clips down to 
two minutes the old record of an hour to 
take a picture through four inches of steel. 

The machine is housed in a special building, 
with 14-inch concrete walls plus 12 inches of 
exterior brick to absorb stray radiations. Another 
safeguard for X-ray technicians is the X-ray 
safety “wrist watch’’—a leather case, worn on the 
wrist, carrying a small piece of unexposed X-ray 
film. This, when developed at the end of the day, 
will show up any scattered X-radiation to which 
the wearer may have been harmfully exposed. 


Drat That) 
Oxide, 


SCRAM, OXIDES! 


HEN a high-voltage cable fails, there’s the 
devil to pay. Lights go out, breakers blow, 
production lines clatter to a halt, confusion reigns! 
Most cable troubles are caused by moisture, which 


GENERAL 


seeps in through a break in the waterproof (lead 
sheath) covering. 

Oxides are lead sheath’s Enemy No. 1. They are 
born when the cable is being made; i.e., when the 
lead press is being charged. The lead is then 
molten and has its greatest affinity for oxygen. 

General Electric engineers have solved this 
problem with the new “nozzle-swirl” process. In 
charging the lead press, any oxides present are 
collected, swirled to the center of the molten lead, 
pulled to the surface, and scooped off with a 
ladle. The nozzle—the secret of the whole process 
—was developed and patented by a graduate of 
the G-E Test Course, C.A. Piercy, Ohio State, ’16. 


TO THE RESCUE 


HEN Mother Nature goes berserk, and 

whole towns are cut off from electric power, 
that’s when repair crews go into sudden action 
to find the break and fix it. 

In the past power companies have had trans- 
formers mounted on small trailers to be rushed to 
location to restore power. Now General Electric 
has announced a completely factory-built 1000- 
kva mobile substation, first of its type. 

This unit, mounted on a huge trailer, can be 
towed along at 40 miles an hour. It can take 
power from high-voltage lines of almost any 
voltage and transform it to service values. When 
an outage occurs, the substation is whizzed to the 
spot, parked, grounded, and tied in. It can also 
be used to by-pass regular substations during 
repairs or maintenance work. General Electric 
Company, Schenectady, N. Y. 
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